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succinic ac id  2, h a s  been  descr ibed ,  w i t h  tile s t a t e m e n t  
t h a t  t he  r e a c t i o n  does n o t  a p p e a r  to  be  of general  
app l i ca t i on ,  l~eal iz ing  t h e  possible  use of th is  new 
m e t h o d ,  e spec ia l ly  in  t h e  syn thes i s  of alkaloids,  we 
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s t a r t ed  some  p r e l i m i n a r y  work  on  th i s  subjec t .  Our  
resul ts  a re  s u m m a r i z e d  in  t h e  fol lowing Table,  f rom 
which  i t  a p p e a r s  t h a t  s e c o n d a r y  amines ,  w i t h  the  n i t ro-  
gen a t o m  b e l o n g i n g  to  a r ing  sys tem,  as well as l ac tames  
are a l k y l a t e d  b y  c a r b o x y l i c  ac id  es ters  in  the  presence 
of L iAIH 4. 

N-component 

2-Piperidone 
2-Pipericlone 
Pvrrolidine 
P~peridine 
Piperidine 

Ester component 

Ethylace ta te  
' Benzylbenzoate 

Ethylace ta te  
Ethylace ta te  
Benzylbenzoate 

I 
Product obtained I Yield% 

N-Ethyl-piperidine 34 
N-Benzyl-piperidine 20 
N-Ethyl-pyrrolidine 22 
N-Ethyl-piperidine 29 
N-Benzyl-piperidinc 48 

Howeve r ,  t h e  N - a l k y l a t i o n  of a m o n o s u b s t i t u t e d  
amide  u n d e r  s im i l a r  c o n d i t i o n s  ha s  also been  observed  
recen t ly  ~. U s i n g  k e t o n e s  a n d  a ldehydes  as p o t e n t i a l  a lkyl  
groups  no  a l k y l a t i o n  p r o d u c t  could  be  isolated.  

F u r t h e r  work  is in  progress  w i t h  t he  goal of increas ing  
yields a n d  d e t e r m i n i n g  t h e  w i d t h  of app l ica t ion  of th is  
reac t ion .  E x p e r i m e n t a l  de ta i l s  will be  pub l i shed  else- 
where.  

A. SEGI~E and  R. VITERBo 

Research Laboratories o/ Farmochimica Cutolo-CaIosi 
S. p. A. ,  Napol i  ( f taly),  October 10, 1957. 

Riassunlo 

Viene  d e s c r i t t o  l ' u so  de l l ' i d r u r o  di litio e a l luminio  
quale  a g e n t e  a l c h i l a n t e - r i d u t t o r e  nel la  reazione di lat-  
t ami  od a m m i n e  secondar ie ,  con  a t o m o  di azoto  appa r -  
t e n e n t e  a d  u n  anel lo ,  con  es ter i  di  acidi  carbossiliei,  per  
o t t ene re  a m m i n e  terz iar ie .  

2 V. C. BARRY and D. TWOMEY, Abstracts of papers, Xllth Inter- 
national Congress o] Pure and Applied Chemistry (New York 1951), 
p, 308. 

a We thank kindly Dr. J. I~ALVODA, Laboratorium fiir organische 
Chemie, EidgeniSssische Technische Hochschule, Zfirich, for this 
communication. 

Some t ime  ago we descr ibed t t he  p r e p a r a t i o n  of 
p rec ip i t a tes  of BaS()~ and  tile d e t e r m i n a t i o n  of t he i r  
specific surface area by  /neilllS of sur face  excha t lge  
adso rp t ion  wi th  a s a t u r a t e d  so lu t ion  of r a d i o a c t i v e  
Ba*SO v 

We have  now s tudied  tile exchange  a d s o r p t i o n  of 
these  prec ip i ta tes  wi th  so lu t ions  of r ad ioac t i ve  Ba*CI 2, 
Pb*(NOa).~, Ca*Cl 2, Cs*CI, Na*CI, alld Na:,Cr*O,. The  
rad ioac t ive  isotol)es used were:  

Isotope r~t Slwri fie Activity Rays 

Ba 131 
Pb 210 
Ca 45 
Cr 51 
Na 22 
Cs 134 

13'0 d 
25 y 

164 d 
27.8 d 

2.6 y 
2.3 y 

1 mc/g 
5() mc/g 
1 mc/g 
2 mc/g 

Carrier free 
0.75 mc/g 

I'C, 7 

{(', 7 

/ / - . r  

Su i tab le  vo lumes  ( ranging from 1-10 cm a) of so lu t ions  
of r ad ioac t ive  sal ts  of su i t ab le  in i t ia l  c t m c e n t r a t i o n s  
( ranging  from 

2 x 10 -~ to 2 x 10 -s e q . / l o f  HaCI 2 
5 X 10 -3 t:~ 3 × 10 -~  eq./ l  of Pb(NO:0. " 
1 × 10 -a t:) 2,3 × 10 -~ eq.fl of C:tCI 2 
5 x 10 -a t.~ 5 x I0 -T eq./ l  of NaCI, a n d  CsCl 
1 x 10 -3 t:l 2 X 10 -G eq.[l of Na2CrO~) 

were shaken  for 10, 20, 30, and  40 rain in p v c tubes  w i th  
su i tab le  a m o u n t s  of p rec ip i ta te  of BaS()~ ( ranging  f rom 
25-1000 rag),, then  cen t r i fuga t ed  and  c o u n t e d ;  the  
resul ts  were p lo t ted  as a ftlllClitH1 of tile t ime  , f  adsorp -  
t ion and  ex t rapo la ted  to t 0 in o rder  to  o b t a i n  the  
exchange  with tile surface layer  only. 

The  resul ts  were in te r t ) re ted  by  means  t)f t he  well- 
known  ectuati<m for surface exch;mge  a d s o r p t i o n  
equi l ib r ium 2, s t a t i ng  t h a t  the  ra t io  of tile tt)tal numl)c rs  
of Ba-ions in the  solut ion and  in the  surface  of the  pre-  
cipi tate ,  and  tile cor responding  numl l e r  for l ' h - i tms  are  
in a cons t ;mt  propor t ion ,  / (Pb) .  For  the  special  case of 
a Ba-sa l t  in solut ion,  / (Ba)  ~ 1. If t he  vo lume  of the  
solut ion is v, tile equi l ibr iunl  c o n c e n t r a t i o n  c, t he  mass  
of prec ip i ta te  g, the  n u m b e r  of e q u i v a l e n t s  excha l lged  
per  g of BaSO,  x, the  n u m b e r  of exchangea l ) le  ca t ion  
equ iva len t s  per  g of BaSt )  4 l, we h;tve tile fo rnmht  

gx/g i f - -x)  I,'x I 
- cbj~,x = I  . r a ,  . . . . .  I + I t .  0). 

Therefore  we have  p lo t t ed  gx/cv as a func t ion  of ( I /x)  
(Fig. l a  for BaCI 2 and  PI)(N():I)o; Fig. lb  for CaCl2). 
S t r a i g h t  curves  are oh ta ined .  The  cu rve  for BaC] a shows  
a v a l u e / ( B a )  = 1, as r equ i red ;  /(1'1)) ~, 0.44; for C;tCI. 
the  s t r a igh t  line passes so near ly  t h r o u g h  the  origin,  t h a t  
/(Ca) c a n n o t  be ob t a ined  frun~ the  l : igure.  

The  lines for Pb(NOa) 2 and  BaCI z b o t h  yield a v a h m  
fi)r t = 1.4 x 1() -s eq./g. If  this  wdue  is known,  the  va lue  
/(Ca) can  be ob t a ined  from the  slope of the  s t r a i g h t  l ine 
in F igure  lb; th is  y ie lds / (Ca)  = 0.00137. 

\Ve also s tud ied  tile adso rp t ion  of NaCI, CsC1, a n d  
N%CrO, front  aqueous  so lu t ions ;  the re  was no measu r -  

I A..J. RuTm,:],~s and V,;. VAN m,:'n lh,:uvv:t., F.xpor. 9, ,till (1955). 
2 I. M. I'~UX.TllUlq; and W. M, MAC Nv.vls, J. Au.'r, cht'lnh So)c. ,~,~, 

,Va:) (I;Ja6). 
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ab le  a d s o r p t i o n ,  or oi l ly  a v e r y  s l i g h t  one. F o r  CsC1 we 
also s t u d i e d  t h e  a d s o r p t i o n  f r o m  a m i x t u r e  of 88 .88% 
d i o x a n e  a n d  11.12°/0 w a t e r  ( v o l u m e  pe r cen t age ) .  Con-  
d u c t i v i t y  m e a s u r e m e n t s  s h o w e d  t h a t  CsC1 was p r e s e n t  
h e r e  in  u n d i s s o c i a t e d  f o r m ;  t h e  a d s o r p t i o n  cou td  b e  
m e a s u r e d ,  a n d  cou ld  b e  r e p r e s e n t e d  a t  low c o n c e n t r a -  
t i o n s  b y  a L a n g m u i r  i s o t h e r m ,  or  b y  a F r e u n d l i c h  iso- 
t h e r m  w i t h  n = 0.92. 
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Fig. la.--gx/cv as/(1/x) for solutions of BaCl 2 and Pb(NO~)~. 
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Fig. lb. gx/cv a s / ( ] / x )  for  solutions of CaC] 2. 

T h e  a u t h o r s  g l ad ly  exp res s  t h e i r  g r a t i t u d e  to  t h e  
I n t e r u n i v e r s i t a i r  I n s t i t u u t  v o o r  K e r n w e t e n s c h a p p e n  
a n d  to  t ' U n i o n  Mini~re  du  H a u t  K a t a n g a ,  w h o  b y  t h e i r  
g r a n t s  h a v e  e n a b l e d  t h e  a u t h o r s  to  p e r f o r m  t h i s  r e sea rch .  

A .  J .  R U T G E R S  a n d  \V. VAN DI*:N H E U V E L  

Labora tor ium voor Phys i sche  Sche ikunde  der R i j k s -  
univers i le i t  te Gent, September 26, 1957. 

Rdsumd 

N o u s  a v o n s  ~ tudi6  l ' a d s o r p t i o n  d ' 6 c h a n g e  e n t r e  des 
pr~eip i t6s  de  ]3aSO, e t  des  so lu t ions  de BaC1 a, Pb(NOa)  2 
e t  CaC12 h l ' a ide  de  <( t r a c e r s  ~>. Nous  a v o n s  t r o u v 6  que  
l ' a d s o r p t i o n  p e n t  ~t re  r ep r6sen t6e  p a r  l ' ~ q u a t i o n  (1) p o u r  
l ' a d s o r p t i o n  d ' 6 c h a n g e  ; la  c a p a c i t 6  d ' a d s o r p t i o n  de  n o t r e  
B a S O ,  6 t a i t  6gale  h 1,4 x 10 -s  6q,/g.  Les  g r a n d e u r s  
c a r a c t 6 r i s t i q u e s  f,  f i g u r a n t  d a n s  l ' 6 q u a t i o n  p o u r  F a d -  
s o r p t i o n  d ' 6 c h a n g e ,  a v a i e n t  les v a l e u r s  ] (Ba)  = t ;  
]~(Pb) = 0,44; /(Ca) = 0,00137. I1 n ' 6 t a i t  p a s  poss ib le  
de  d 6 i n o n t r e r  l ' a d s o r p t i o n  de CsCI, NaC1 or  Na2CrO 4 
de  so lu t ions  aqueuses .  

M e t a l l c h e l a t e  d e s  P i c o l i n a l d e h y d s  

I m  R a h m e n  y o n  U n t e r s u c h u n g e n  f iber  die Chela t -  
b i l d u n g  y o n  R i b o f l a v i n  (I) u n d  f t av in~ihn l ichen  Modell-  
s u b s t a n z e n  k o n n t e n  wir  fes t s te l l en ,  dass  P i c o l i n a l d e h y d  
(II)  

Rib. 
] 

N N O 

c .  ° II I 

O O 

I I1 

be i  de r  p H - T i t r a t i o n  in  G e g e n w a r t  v o n  Cu ~+ s c h o n  ab  
p H  4 A z i d o - K o m p l e x b i l d u n g  zeigt ,  o b w o h l  d e r  freie 
L i g a n d  s e l b s t  f iber  k e i n e n  b e w e g l i c h e n  W a s s e r s t o f f  ver-  
ffigt. Die f r e i g e w o r d e n e n  H + mf issen  d e m n a c h  d e m  Milieu 
e n t s t a m m e n ,  u n d  w i t  d e u t e n  diese , P s e u d o - A z i d o ~ -  
K o m p l e x b i l d u n g  n a c h  d e m  f o l g e n d e n  S c h e m a :  

O HO OH 

iX-, H~o / ~ ,  
II ; . - -  i I 

Cu ~ - 0 Cu ~--O 

+ H+ 

"Wir k o n n t e n  f e r n e r  bei  p H  7-8  e inen  s eh r  s t ab i l en ,  
k r i s t a l l i n e n  h e t l v i o l e t t e n  F e s t k 6 r p e r  isol ieren,  welcher  
k e i n e  A n i o n e n  e n t h ~ l t .  P i c o l i n a l d e h y d  l~isst s ieh  d a r a u s  
d u t c h  A n s X u e r n  unve r~ inde r t  zur~ ickgewinnen .  Die  Ver-  
b r e n n u n g s a n a l y s e  e r g i b t  die Z u s a m m e n s e t z u n g  Cu - (A1- 
dehyd)~ • (OH)2. A u c h  de r  F e s t k 6 r p e r  l~ss t  s ich  d e m n a c h  
v o m  s t a b i l i s i e r t e n  A l d e h y d - H y d r a t  ab le i t en .  

\ 'Vir n e h m e n  an,  dass  a l l g e m e i n  die C O - F u n k t i o n  
zwe iz~hn ige r  L i g a n d e n  der  F o r m  I I I  

\ /  /R 

I I I  

d u r c h  S c h w e r m e t a l t i o n  polar is ' ier t  wird ,  so dass  die An- 
l a g e r u n g  n u k l e o p h i l e r  P a r t i k e l  des  Mil ieus  ( zum ]3eispiet 
H~O, Alkohole ,  A m i n e )  s t a r k  b e g i i n s t i g t  ist.  Bei  Carb-  
o x y l - G r u p p e n  w i rd  so die A u s b i l d u n g  s t a b i l e r  ~,ortho,>- 
IKonf igura t ionen  e rm6g l i ch t .  E i n  so leher  M e c h a n i s m u s  
w i r d  y o n  ~5~LOTZ 1 fiir  die m e t a l l k a t a l y s i e r t e  H y d r o l y s e  
v o n  P e p t i d - 1 3 i n d u n g e n  vo rgesch l agen .  Die E s t e r  der  
P ico l ins / tu re  ze igen  be i  d e r  p H - T i t r a t i o n  in  G e g e n w a r t  
v o n  Cu ~- e in  ana loges  V e r h a l t e n  wie P i c o l i n a l d e h y d .  Es 
h a n d e l t  s ich  h i e r  o f f e n b a r  u m  eine  b e s o n d e r e  Klasse  yon 
K o m p l e x b i l d n e r n .  

L~ber e ine  aus f i i h r l i che  U n t e r s u c h u n g  de r  g e n a n n t e n  
P h ~ n o m e n e  soil  d e m n t i c h s t  b e r i c h t e t  werden .  

1 I. 1~. KLoTz, Symposium on 'The mechanism oJ enzyme action' 
(John Hopkin Press, Baltimore 1954), p. 280. 


